Tomato (Lycopersicon esculentum Mill.) fruit production depends on the accumulation of mass (i.e., water, sugar, calcium ion, etc.) in the fruit via phloem and xylem transport. Water accumulation in the fruit is responsible for the fruit expansion growth, that is variable according to the balance between sap flux into the fruit via vascular system and transpiratory water loss from the fruit. Sugar accumulation in the fruit depends on translocation of photoassimilates from leaves through phloem. Salt or water stress treatment in the tomato fruit production is generally provided during the reproductive stage in order to obtain high quality fruits. This treatment leads to the increment of fruit sugar concentration, the restriction of fruit expansion growth and the increase in blossom-end rot. In a previous study on tomato fruit production, analyses of fruit parameters, such as dry matter weight, fresh weight, nutrients, etc., have been carried out using harvested fruits at the intervals of one week or 10 days. However, it is important to demonstrate the dynamics of sap flux with reference to mass accumulation in the fruit. Therefore, three new measurement systems or methods to evaluate the dynamics of mass accumulation in the fruit were developed, and the effects of day-night temperature, water stress, and salt stress on fruit growth and fruit water balance were analyzed.
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Under the well-watered condition, most (84%) of the pedicel sap flux toward the fruit and contributes to the fruit expansion and the residual sap (only 16%) was lost by transpiration from the fruit and its calyx (Araki et al., 2001) . The dominant component affecting the water balance in the fruits was the phloem sap flux since a major part (i.e. 70%) of the sap delivered into the fruit was a result of phloem transport. On the other hand, contribution of xylem transport was with regard to the fruit expansion, and fruit expansion exhibited a larger susceptibility to water stress. Under the water deficit condition, the fruit growth rate was reduced to 36% of well-watered plants, while the effect of phloem sap influx on the fruit was considerably lower (Araki et al., 2004) . Xylem sap backflow occurred frequently under the water deficit condition, and the net influx of xylem sap during the whole day was nearly zero. The phloem transport alone sustained the fruit growth under water stress. This study quantitatively demonstrated that water deficit results in production of smaller fruits with higher sugar concentrations through different responses of phloem and xylem transport to water stress. Araki, T., Eguchi, T., Wajima, T., Yoshida, S., Kitano, M. 2004 . Dynamic analysis of growth, water balance and sap fluxes through phloem and xylem in a tomato fruit: Short-term effect of water stress. Environ. Control Biol. 42: 225-240.
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